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Coral reef ecosystem is a type of extremely unique ecosystem in the world, with 
significant primary productivity, biodiversity and important ecology function. 
Meanwhile, corals are well known for its gorgeous color and abundant species, so 
corals are highly concerned in the international ornamental market. Because of the 
unsustainable of wild collection and potential destruction to the coral reef ecosystem, 
researchers overseas all over the world are paying attention to corals, especially 
environmental factors of aquaculture of hermatypic corals. This study aims at 
optimizing coral cultivation system and promoting the efficiency of coral cultivation 
by studying the light adaptation, effect of concentration of calcium ion and pH, which 
is important for survival and growth of corals. This is a facilitate approach to improve 
the survival rate and growth rate of corals efficiently and cheaply. Main results are as 
the followings: 
1. The Pulse-Amplitude-Modulation was employed to measure chlorophyll 
fluorescence parameters of 18 species of common corals including Fv/Fm, rapid light 
curve, Yield and induction curve to study adaptability of light and light protective 
capability for different corals. The results showed that 18 species of corals were 
divided into three groups.Pocillopora damicornis, Pachyclavularia sp., Zoanthus sp., 
Seriatopora caliendrum, Stylophora sp., Acropora pulchra and A. echinata are the 
species suitable for low-light intensities; A. yongei, A. nana, Porites andrewsi, 
Montipora digitata are the species for middle-light intensities; A. florida, Stylophora 
pistillata, A. hyacinthus, A. millepora, A. formosa, Acropora sp. and A. tunis are the 
species for high-light intensities. 
2. A mesocosm was built in laboratory to simulate situ coral reef ecosystem, and 
the concentration of Ca
2+
 was changed via adding CaCl2 solution into the mesocosm. 
The calcification rates were long-term monitored for 5 species of hermatypic corals (P. 















the effect of Ca
2+
 to corals growth. The result shows: (1) P. decussate was found to be 
the highest in calcification rates (0.037-0.062 /7 d), closely followed by P. damicornis 
and S. caliendrum (0.012-0.0454 /7 d and 0.031-0.077 /7 d, respectively), and the 
slowest for A. millepora (0.00013-0.0146 /7 d); (2) the requirement of Ca
2+
 is not 
different for hermatypic corals. It indicates species specificity of hermatypic corals for 
the response to the variation of concentration of Ca
2+
. The growth rate of S. pistillata, 
A. millepora, P. damicornis and S. caliendrum is increased along with the increased 
concentration of Ca
2+
 from 157 to 460 mg/L, and low concentration of Ca
2+
 would 
suppress the calcification of S. pistillata and A. millepora. Conversely, the growth rate 
of P. decussate would decreased as the increased concentration of Ca
2+
 from 300 to 
460 mg/L.  
3. Respiration of organisms would cause the increase of concentration of CO2 in 
the seawater, and lead to lower the pH of aquatic water. Therefore, two hermatype 
corals P. damicornis and S. caliendrum were chosen to s study their tolerance to 
lowered pH by gas exchange method. The result showed that calcification rates of S. 
caliendrum dropped 25.4% from 0.59±0.12 %/d to 0.44±0.11 %/d with lowered pH 
from 8.2 to 7.8. . However, calcification rate of P. damicornis is not significantly 
affected by lowered pH. This indicates species specificity of hermatypic corals to 
ocean acidification due to the solution of increased CO2.  
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